obJective Both endoscopic and microscopic transsphenoidal approaches are accepted techniques for the resection of pituitary adenomas. Although studies have explored patient outcomes for each technique individually, none have prospectively compared sinonasal and quality of life outcomes in a concurrent series of patients at the same institution, as has been done in the present study. methods Patients with nonfunctioning adenomas undergoing transsphenoidal surgery were assessed for sinonasal function, quality of life, and pain using the Sino-Nasal Outcome , the short form of the Nasal Obstruction Symptom Evaluation (NOSE) instrument, the SF-36, and a headache scale. Eighty-two patients undergoing either endoscopic (47 patients) or microscopic (35 patients) surgery were surveyed preoperatively and at 24-48 hours, 2 weeks, 4 weeks, 8 weeks, and 1 year after surgery. results Patients who underwent endoscopic and microscopic transsphenoidal surgery experienced a similar recovery pattern, showing an initial increase in symptoms during the first 2 weeks, followed by a return to baseline by 4 weeks and improvement beyond baseline functioning by 8 weeks. Patients who underwent endoscopic surgery experienced better sinonasal outcomes at 24-48 hours (SNOT total p = 0.015, SNOT rhinologic subscale [ssRhino] p < 0.001), 2 weeks (NOSE p = 0.013), and 8 weeks (SNOT total p = 0.032 and SNOT ssRhino p = 0.035). By 1 year after surgery, no significant differences in sinonasal outcomes were observed between the 2 groups. Headache scales at 1 year improved in all dimensions except duration for both groups (total result 73%, p = 0.004; severity 46%, p < 0.001; frequency 53%, p < 0.001), with 80% of either microscopic or endoscopic patients experiencing improvement or resolution of headache symptoms. Endoscopic and microscopic patients experienced reduced vitality preoperatively compared with US population norms and remained low postoperatively. By 8 weeks after surgery, both groups experienced significant improvements in mental health (13%, p = 0.005) and vitality (15%, p = 0.037). By 1 year after surgery, patients improved significantly in mental health (14%, p = 0.03), role physical (14%, p = 0.036), social functioning (16%, p = 0.009), vitality (22%, p = 0.002), and SF-36 total (10%, p = 0.024) as compared with preoperative measures. There were no significant differences at any time point between the 2 groups for the total SF-36 or for any of the 8 subscales. coNclusioNs Patients who underwent either an endoscopic or a microscopic approach experienced the greatest nasal symptoms at 2 weeks postoperatively and exhibited similar time courses of recovery in nasal, headache, and quality of life assessments. Although patients who underwent endoscopic surgery experienced significantly fewer nasal symptoms during the first 8 weeks, by 1 year after surgery, there were no significant differences between the 2 groups.
T he transsphenoidal resection of pituitary adenomas is performed using either an endoscope or a microscope. 2, 3 Advantages of the endoscopic approach include an improved view of the anatomy, a wider view inside the sella, and a greater working area. By contrast, the microscopic approach allows for high-resolution imaging and improved visualization of extremely small microadenomas. 23 Use of the endoscope is thought to provide the patient with fewer postoperative symptoms and less pain as well as a quicker recovery. While some authors have argued that the endoscope is a less invasive technique, others have reported that the endoscopic approach disrupts a greater amount of normal anatomy and requires more extensive exposure than the microscopic technique. 8, 15, 31 Few studies have investigated the differences in patients' experiences with either microscopic or endoscopic surgery, and none have done so prospectively in a concurrent series of patients treated with the same postoperative protocol. We sought to determine if the specific approach to the pituitary, endoscopic versus microscopic, imparted any differences in patient-related quality of life (QOL), including sinonasal symptoms and their rate of recovery.
To address these questions, we designed and executed a prospective study of patients' self-reported symptoms and QOL before and at several time points after surgery. Interpretations of previous studies are confounded by the inclusion of a wide variety of diagnoses, including all types of pituitary adenomas, craniopharyngiomas, Rathke's cleft cysts, and other skull-based diagnoses. To eliminate this issue, we chose to limit the current study to patients with nonfunctioning adenomas (NFAs). Furthermore, while prior studies have assessed patient QOL at different time points after endoscopic surgery, 8, 20, 21, 28 no other studies to our knowledge have examined the differences in QOL and sinonasal outcomes of microscopic and endoscopic surgery for defined time points in a concurrent series of patients at the same institution.
Outcomes-based research is important for patient care and analyses by insurance companies. As a result of outcomes-based research, patients can better understand what to expect and physicians can more accurately counsel the patients before and after surgery. Our study aims to determine the physical and mental differences, if any, experienced by patients undergoing either microscopic or endoscopic surgery for an NFA during the immediate perioperative (24-48 hours after surgery), short-term (2, 4, and 8 weeks), and long-term (1 year) recovery stages.
methods patient recruitment
Patient recruitment was performed at the Neuroendocrine Clinic at the University of Virginia under a protocol approved by the Institutional Review Board for Health Sciences Research (IRB-HSR) at the University of Virginia.
All patients over the age of 18 years with a diagnosis of NFA and a scheduled date for transsphenoidal surgery between March 2009 and June 2011 were eligible for inclusion. Patients were excluded if a combination of microscopic and endoscopic techniques was used in the surgical procedure. Eligible patients were asked to complete 4 preoperative questionnaires concerning their health: SinoNasal Outcome , 16 Nasal Obstruction Symptom Evaluation (NOSE), 17 SF-36, 18 and a headache scale. 11 Patients were then given follow-up surveys for the SNOT-20 and NOSE postoperatively on Day 1 or 2, 2 weeks, 4 weeks, 8 weeks, and 1 year. The SF-36 surveys were distributed at the 8-week and 1-year time points.
Each patient who returned a preoperative packet was enrolled in the study and followed up postoperatively. Patients who did not return a preoperative questionnaire were considered to have declined participation in the study. Surveys for postoperative Days 1 and 2 were presented in paper form to the patients while in the hospital. Surveys for 2 and 4 weeks after surgery were delivered to the patient via either email or phone by the same employee. Surveys at 8 weeks and 1 year after surgery were performed when patients returned to the pituitary clinic for their first postoperative visit. Patients who did not return to clinic or failed to complete the survey were mailed the surveys with a self-addressed return envelope.
Only patients who returned a preoperative survey and at least 1 follow-up survey were included in the data to be analyzed. Missing data due to noncompliance, missed appointments, or any other reason were left blank for that specific analysis time point. The entire study was analyzed using a cross-sectional approach at each time point.
surveys
The SNOT-20 is a validated 20-question assessment that measures nasal functioning and related outcomes. 26 The SNOT-20 summary scores are based on a 0 to 5 scaling system, where 0 reflects "no problems" and 5 indicates a "problem as bad as it can be." The total SNOT-20 score was used to assess each patient's overall symptoms. Given the range of questions presented in the SNOT-20 survey, recent literature has proposed the use of subscales to delineate the specific factors involved when reporting the results of SNOT-20. 3, 26 The subscale constructs of the SNOT-20 address rhinologic, psychological, ear and facial, and sleep symptoms (ssRhino, ssPsych, ssEar/Face, ssSleep, respectively). The NOSE short form is a 4-question scale representative of nasal function. 27 Scores were based on a 0 to 5 scaling system. Higher scores represent poorer function for both surveys.
A headache score was also calculated for each patient using the formula described by Levy et al. 18 Headache was determined using 3 factors: greatest severity for peak attack (range 0 = no pain to 10 = worst pain), duration in number of hours per day (0 to 24 hours), and frequency in number of days per week (0 to 7 days). A final score was computed by multiplying the 3 factors (severity × duration × frequency) resulting in a minimum score of 0 through a maximum score of 1680 (10 severity × 24 hours × 7 days). These scores were attained preoperatively and at 2 weeks, 4 weeks, 8 weeks, and 1 year after surgery. The headache score was not assessed while the patient was in the hospital because the average length of stay was 2-3 days and the headache scale required a frequency assessment based on 7 days per week.
The SF-36 assessment of QOL is based on a 0 to 100 scaling system. The SF-36 contains 36 nonspecific, vali-dated health questions and addresses 8 domains of health: physical functioning, role limitations due to physical functioning, emotional functioning, role limitations due to emotional functioning, bodily pain, social functioning, general health, and vitality (energy and fatigue). 31 Higher scores on the SF-36 indicate higher health satisfaction.
surgical techniques
All surgical procedures were conducted at the University of Virginia Health System. The endoscopic technique was performed by a single surgeon (J.A.J.) using a binarial 3-hand technique with lateralization of the middle turbinates, limited posterior septectomy, and resection of the inferior one-third of the superior turbinates bilaterally. 15 The microscopic technique was performed by a single surgeon (E.H.O.) using a sublabial submucosal technique, as previously described. 24 Regardless of the procedure performed, patient nasal care was uniform postoperatively. Patients were provided with oxymetazoline twice daily for the first 3 days postoperatively and hourly saline nasal sprays during waking hours for 2 weeks. Thereafter, patients were instructed to use saline nasal sprays every 3-4 hours until the follow-up at 8 weeks. Patients were also instructed to use a buffered saline nasal rinse 3 times a day starting on postoperative Day 3 for the first 2 weeks. After 2 weeks patients were to use the nasal rinse at least twice daily until the follow-up at 8 weeks. No patient underwent planned outpatient rhinologic follow-up for debridement or was provided prophylactic antibiotics.
statistical analysis
We analyzed the data using standard software (Excel, SPSS Inc.). Student t-test was used to compare the SNOT, NOSE, and SF-36 scores between patients who underwent the endoscopic procedure and those who underwent the microscopic technique. Sample size varied at each time point because patients did not complete all of the surveys; therefore, a cross-sectional approach was used to compare the individual time point differences. The results for each time period were shown as the statistical difference between technique groups, and the value of N, the number of surveys completed, was noted for each time period ( Table  1) . A p value < 0.05 was considered statistically significant.
results
One hundred fifty-five consecutive patients scheduled for resection of a nonfunctioning pituitary tumor were contacted to enroll in the study before their surgery. Eighty-two patients completed the preoperative surveys, of whom 47 had been scheduled for surgery using an endoscopic technique and 35 had been scheduled for surgery utilizing a microscopic technique. Patients who underwent microscopic and endoscopic techniques were similar in age, sex, and average tumor size ( Table 2 ). There were no postoperative cerebrospinal fluid (CSF) leaks in either cohort.
scale results
The general trend of both the SNOT-20 and NOSE scores was similar after either endoscopic or microscopic surgery; patients reached a symptomatic peak at 2 weeks and gradually returned to baseline or better between 8 weeks and 1 year postoperatively (Figs. 1-3 ). Headache scores steadily improved over the postoperative course (Figs. 4 and 5) . Quality of life, as measured by the SF-36 (total), improved at both 8 weeks and 1 year postoperatively (Fig. 6) . On average all patients returned to baseline levels by 1 year after surgery or showed improvement beyond their baseline condition.
SNOT-20 Results
Seventy-nine patients completed the SNOT surveys (46 endoscopic and 33 microscopic). Microscopic patients experienced a significant increase in rhinologic subscale (ssRhino) symptoms within the first 24-48 hours after surgery (p = 0.001) compared with before surgery (Fig.  2) . By 2 weeks postoperatively, microscopic patients ex- perienced an increase in rhinologic symptoms (p = 0.001) and the SNOT total score (p = 0.015) compared with their preoperative condition ( Figs. 1 and 2 ). By 4 weeks postoperatively and thereafter, these patients returned to their preoperative rhinologic SNOT status. Conversely, endoscopic patients experienced a slight improvement in SNOT scores during the perioperative period, but this did not reach statistical significance (Fig.  1) . By 2 weeks postoperatively, endoscopic patients experienced an increase in rhinologic symptoms compared with their baseline measures (p = 0.001; Fig. 2 ). By 4 weeks and 8 weeks postoperatively, patients returned to their pre operative rhinologic and total SNOT status. By 1 year after surgery, the endoscopic group continued to improve significantly better than baseline both in total SNOT score (p = 0.016; Fig. 1 ) and on the psychological subscale (ssPsych; p = 0.007). Baseline preoperative endoscopic and mi croscopic SNOT scores ( Fig. 1) were not significantly different (mean endoscopic score = 23.2, mean microscopic score = 25.7). The most significant difference between the surgical techniques was seen on the SNOT total score within the first 24-48 hours after surgery (mean microscopic = 30.73 vs mean endoscopic = 20.83, p = 0.015; Fig. 1 ). At this time point the ssEar/Face (p = 0.018) and ssRhino (p < 0.001; Fig. 2 ) contributed most significantly to the SNOT total score differences seen between the 2 groups. No significant differences were notable between the 2 techniques at 2 or 4 weeks after transsphenoidal resection. By 8 weeks postoperatively, rhinologic function and total SNOT score had improved significantly more in the endoscopic patients than in the microscopic patients (ssRhino mean microscopic = 5.90 vs mean endoscopic = 3.48, p = 0.035; SNOT-20 total mean microscopic = 25.97 vs mean endoscopic = 17.13, p = 0.032), but the difference between the groups lost significance by 1 year after surgery. There were no significant differences on either of the QOL subscales (psychological and sleep function), and no significant difference was found between techniques for any construct at any of the other time points.
NOSE Results
Seventy-eight patients completed the NOSE surveys (45 endoscopic and 33 microscopic). When analyzed individually, each surgical approach was associated with a significant decrease in nasal function 24-48 hours after surgery (endoscopic p = 0.014 and microscopic p < 0.0001) (Fig. 3) . Although the endoscopic group returned to baseline NOSE scores by 2 weeks postoperatively, the microscopic group continued to have decreased nasal function at 2 weeks (p < 0.0001). Whereas microscopic patients returned to baseline scores at 4 weeks and did not improve further, endoscopic patients experienced significant improvements in NOSE scores beyond baseline at both 8 weeks (p = 0.027) and 1 year (p = 0.009).
Baseline preoperative endoscopic and microscopic NOSE scores (Fig. 3) were not significantly different from one another (mean endoscopic score = 1.01 vs mean mi- croscopic score = 0.87). The only significant difference in the total NOSE score between the surgical techniques occurred at the 2-week time period (p = 0.029). At 2 weeks, patients undergoing the endoscopic approach had significantly better average NOSE scores (mean endoscopic = 1.4 vs mean microscopic = 2.13, p = 0.029). Two important contributors to the differences seen at 2 weeks were the differences in 2 factors: 1) "unable to get enough air through my nose during exercise" (mean endoscopic = 0.67 vs mean microscopic = 1.68, p = 0.017) and 2) "nasal congestion/stuffiness" (mean endoscopic = 2.04 vs mean microscopic = 2.79, p = 0.040). There was also a significant difference in "trouble sleeping" during the perioperative period (mean endoscopic = 1.42 vs mean microscopic = 2.13, p = 0.043).
Headache Results
Seventy-seven patients completed the headache scales (45 endoscopic and 32 microscopic), and 70% of these patients (30 endoscopic and 24 microscopic) had preoperative headaches. Microscopic patients had no significant improvements at 2, 4, or 8 weeks after surgery compared with the preoperative state. However, by 1 year after surgery, microscopic patients improved significantly in all areas except headache duration (frequency 56%, p = 0.001; severity 35%, p = 0.033; total headache result 75%, p = 0.031).
Endoscopic patients also had no significant improvements at 2 or 4 weeks after surgery compared with the preoperative state. Endoscopic patients improved significantly in headache severity at 8 weeks postoperatively (44%, p = 0.017) and improved significantly in frequency (51%, p = 0.005) and severity (56%, p = 0.001) by 1 year after surgery compared with baseline.
We then compared the number of microscopic (Fig. 4  left) or endoscopic (Fig. 4 right) patients whose headache scores increased, decreased, or remained stable at each time point compared with baseline. We determined that 45% of patients experienced a worsening of headaches by 2 weeks postoperatively, while 51% experienced improvement in headaches as early as 2 weeks postoperatively in either group. Both groups continued to improve from 4 weeks to 1 year after surgery. Overall, 80% of patients with headaches prior to surgery in the endoscopic and microscopic groups alone or as a combined group showed improvement by 1 year after surgery.
Baseline headache scores were not significantly different between microscopic and endoscopic patients, and postoperative scores at 2 and 4 weeks after treatment remained similar. By 8 weeks and 1 year after surgery no significant differences were found in headache duration, headache frequency, or total headache score. And while both endoscopic and microscopic patients experienced improvement in headache severity at 8 weeks and 1 year after treatment compared with the preoperative state, headache severity was significantly less in endoscopic than in microscopic patients (8 weeks: mean endoscopic 2.67 vs microscopic 4.75, p = 0.026; 1 year: mean endoscopic 2.10 vs microscopic 3.87, p = 0.045).
Because of a lack of significant differences between microscopic and endoscopic groups, we decided to analyze both groups together to assess the change in postoperative headache scores compared with baseline. We did not observe significant changes at 2 or 4 weeks after surgery; however, by 8 weeks postoperatively, there were significant improvements in severity by 27% (p = 0.028; Fig. 5) . By 1 year, we observed significant improvements in all headache dimensions: total result 73%, p = 0.004; duration 52%, p = 0.011; severity 46%, p < 0.001; frequency 53%, p < 0.001.
SF-36 Results
Seventy-four patients completed the SF-36 (40 endoscopic and 34 microscopic). Compared with US population norms (raw score of 50 on each scale) both groups reported better than average functioning on all scales except for vitality at baseline preoperative measurements (average endoscopic vitality = 45.63, average microscopic vitality = 48.35, combined average of vitality = 46.88).
There were no significant improvements in the SF-36 in the microscopic group at the 8-week or 1-year time points. Endoscopic patients experienced significant improvements 8 weeks after surgery compared with baseline measurements (mental health 17%, p = 0.003; vitality 20%, p = 0.031). By 1 year after treatment, the endoscopic group exhibited significant improvements in mental health (17%, p = 0.009), social functioning (22%, p = 0.005), vitality (29%, p = 0.003), and total SF-36 (13%, p = 0.033).
There were no significant differences at any time point between the microscopic and endoscopic groups for the total SF-36 or for any of the 8 subscales. Consequently we decided to analyze endoscopic and microscopic cohorts as 1 group to compare the follow-up scores to baseline measures. Patients experienced improvement in all domains of the SF-36 at 8 weeks and 1 year postoperatively (Fig. 6) . Specifically, the 8-week mark showed significant improvement in mental health (13%, p = 0.005) and vitality (15%, p = 0.037). By 1 year, this improvement expanded to include mental health (14%, p = 0.03), role physical (14%, p = 0.036), social functioning (16%, p = 0.009), vitality (22%, p = 0.002), and SF-36 total (10%, p = 0.024).
discussion
This study prospectively compared the sinonasal, headache, and QOL outcomes of the microscopic and endoscopic approaches at a single institution during a concur- rent time period using the same perioperative care. Our findings suggest that the overall time course of recovery is similar for patients undergoing both techniques. However, our study also finds that patients undergoing an endoscopic approach experience improvement sooner after surgery since they displayed fewer nasal symptoms in the early phase of recovery.
Nasal and Nasal-related Qol progression
Our results indicate patients in both the microscopic and endoscopic groups are most symptomatic for nasal, facial, and psychological distress at 2 weeks after transsphenoidal surgery. Sleep was the only exception, which we found to be worse in the first 2 days after surgery. Confounding factors such as hospital personnel waking the patient up for tests and clinical assessments may have affected the sleep results during the perioperative time period. A Cornell group reported a similar recovery curve for patients who underwent endoscopic surgery, with patients showing a decline in nasal function at 3 weeks postoperatively. 20 However, in that study, nonpituitary cases composed approximately 30% of that cohort. Another study comparing nasal function in nonpituitary and pituitary cases after endoscopic skull base surgery found no significant decline in nasal function at 3 weeks after surgery. 2 Our study was limited to pituitary patients with the same pathology and investigated at 2 earlier postoperative time points (at 24-48 hours and 2 weeks postoperatively), allowing a more detailed analysis of early postoperative nasal symptoms. We also saw an improvement in our patients' nasal condition as assessed by SNOT-20 and NOSE scores at 8 weeks after surgery. Similar studies have indicated a trend of improvement that reached significance at 3 months 13 and 6 months. 2 Additionally, both of our surgical groups displayed improvement in their overall QOL as seen by higher SF-36 and SNOT-20 QOL scores. These results agree with previous research showing a return to baseline by 6 and 12 weeks and a significant improvement in QOL by 6 and 12 months 20 and between 18 months and 49 months. 12 Recent studies have focused on the nasal symptoms and QOL for patients who undergo endoscopic transsphenoidal surgery; however, no study has made a comparison with patients who undergo a microscopic approach at the same institution during a concurrent time period. A few studies have considered the differences in patient experience for each approach. 12, 19 Graham and colleagues sent SNOT-22 questionnaires (similar to the SNOT-20 with the addition of 2 dimensions: sense of taste/smell and blockage/congestion of nose) to patients who had previously undergone either endoscopic or microscopic transsphenoidal surgery for a variety of parasellar pathologies. 12 However, SNOT-22 scores were not attained at uniform times after surgery; the average time from surgery was 18.8 months for the endoscopic group and 49.3 months for the microscopic group. The authors reported that patients in the endoscopic group had better total scores and lower rhinology-specific scores than those in the microscopic group. However, Lwu and colleagues found conflicting results. 19 Using an interview-based retrospective study to gather information about postsurgical satisfaction from patients who had undergone both a prior endoscopic and a separate microscopic transsphenoidal procedure for various parasellar pathologies, those authors concluded that patients favored endoscopic surgery over microscopic surgery despite a lack of rhinologic symptomatic differences or other complications in the recovery.
We find that the largest differences in microscopic and endoscopic postoperative experiences occur during the perioperative period, with patients in the endoscopic group reporting fewer rhinologic symptoms, less ear and face pain, and fewer sleep disturbances. These results are interesting compared with Lwu's qualitative patient interviews. One possible interpretation is that while patients do experience significantly more rhinologic symptoms up to 2 weeks after surgery when assessed with a quantitative survey, patients interviewed retrospectively may not remember their experience well enough to accurately describe their symptoms.
Other considerations for differences between microscopic and endoscopic nasal symptoms include possible CSF leak, nasal packing, and sinonasal swelling. Cerebrospinal fluid leakage was not a factor in our study since no patients experienced a leak postoperatively. A greater frequency of nasal and sleep problems in patients who underwent microscopic surgery may have been due to the presence and removal of nasal packing (not part of the endoscopic protocol) within the first 24 hours after surgery, which can create nasal irritation and disrupt sleep. A somewhat surprising result is the significantly worse nasal symptoms at 8 weeks postoperatively with the microscopic technique compared with the endoscopic technique. One possible explanation may be that the swelling that occurs between 2 and 4 weeks after surgery may be similar for both groups, but that microscopic patients may require a slightly longer time to recover. The result is that endoscopic cases experience a faster recovery rate, which becomes more equal between the 2 groups by the 1-year follow-up. Both groups continue to experience an improvement in symptoms at 8 weeks and beyond, however.
Compared with previous studies, 12, 19 our study analyzes specific early and late time periods after transsphenoidal surgery for one specific diagnosis, NFAs. The benefit of surveying patients at multiple time points is that it allows us to gather data on the fine details of patient recovery. Unlike Graham and colleagues, who concluded that endoscopic patients surveyed at about 1.5 years had better outcomes than microscopic patients surveyed at about 4 years postoperatively, 12 our data suggest that patients in both groups have a similar resolution of symptoms and QOL by 1 year after surgery. Additionally, our results agree with the long-term rhinonasal outcomes reported by Lwu and colleagues, who used the open-ended interview question study 19 and add a more detailed picture of what happens in the early recovery stages. We report that microscopic and endoscopic groups experience a return to baseline by 1 year following surgery and an improvement in sinonasal function after transsphenoidal surgery. These data align with previous findings suggesting that patients with pituitary adenomas experience decreased QOL before surgery compared with population norms. 16 Patients also experience an improvement in sinonasal functioning, sleep, and psychological impairments on the SNOT-20 and NOSE scales at 1 year after treatment compared with baseline. We hypothesize that the patients' sinonasal symptoms improve, in part, because of the increased nasal care and education provided in the postoperative period regarding the importance of nasal rinses and nasal sprays on recovery. In addition, both operative approaches allow repair of septal deviation and outfracturing of the nasal turbinates.
Patients often express concern over a loss of smell because of transsphenoidal surgery. Further study using the SNOT-22 and the full version of the NOSE, which include questions concerning the sense of smell, would create a more accurate assessment of the differences between microscopic and endoscopic techniques. In a study utilizing the sense of smell, Kahilogullari and colleagues found, through the use of the Smell Diskettes Olfaction Test, that the endoscope was more effective than the microscope in preserving olfactory function up to 6 months after surgery. 17 Although these added items would affect the total of the SNOT and NOSE construct scores, the addition of olfactory items would probably not affect the overall trend of our data given our specific analysis of the individual NOSE components and SNOT-20 subscales.
headache progression
Headache is frequently a primary symptom of pituitary adenomas, particularly in macroadenomas or secreting adenomas. Prior studies have indicated a 62% 5 to 77% 11 incidence of headache in patients with NFAs and as low as 28% 14 when headache is defined as a primary symptom. Our study found headache in 70% of patients (67% of endoscopic and 75% of microscopic) who had presented with an NFA for surgical treatment.
Prior studies have shown improvement in 90% of patients with a nonfunctioning microadenoma who reported standard prophylaxis-resistant headache as a presenting complaint. 10 Another study reported headache improvement in 11% of patients at a 6-week follow-up and improvement in 53% of patients at a 6-month follow-up among patients who had transsphenoidal surgery for pituitary adenoma.
14 Our study found that headaches improved in 51% of patients at 2 weeks, 68% of patients at 4 weeks, and 70% of patients at 8 weeks postoperatively. Additionally we found that 80% of patients in the microscopic or endoscopic group alone or in the 2 groups combined experienced improved headache or resolution of symptoms by 1 year postoperatively. When microscopic and endoscopic cases were combined, significant improvements were found in all headache dimensions, including total headache result, duration, frequency, and severity in relation to the preoperative state, by 1 year after surgery.
Explanations for preoperative and postoperative headache related to pituitary adenomas are unclear. Preoperatively, headaches may be caused by stretching of the diaphragma sellae, but new evidence suggests that tumor size is not a great predictor of headache levels.
14 Some patients with small tumors report significant headache, whereas some with large tumors report none.
Headaches after surgery may relate to a number of factors. Early after surgery, pain is probably related to trauma to the nasal mucosa, resection of the bony septum, and resection of bone of the sphenoid. Pain can also be due to nasal congestion and sinus pressure, particularly during the weeks to month after surgery. Our results suggest that while headaches begin to improve at 4 and 8 weeks after surgery, they do not significantly improve until 1 year postoperatively. The only significant difference we saw in the endoscopic and microscopic patients was in headache severity at 8 weeks and 1 year postoperatively. Microscopic patients may require longer healing times than endoscopic patients, and their headaches may remain longer. However, headache severity differences between the 2 techniques seen at 1 year are unlikely to be related to continued healing, and further explanation cannot be established at this time.
Our data probably underestimate the extent of improvement in headaches postoperatively since all levels-very mild or extensive-of duration, frequency, and severity were included under the definition of having headache. We did not distinguish between patients who presented with a primary complaint of headache and those who reported any type of headache. By analyzing only patients with primary headache, we suspect more significant changes would have been seen earlier in the recovery process. Earlier data suggest that recovery from headache is more rapid in patients who report headache as a chief complaint as opposed to a secondary complaint.
14 However, these data have also shown that the improvement rate at 6 months was comparable in the 2 headache groups. Therefore, we are confident in our headache results at 8 weeks and 1 year regardless of the primary or secondary preoperative headache classification.
These results are important in patient care in a variety of ways. First, our data indicate that the majority of patients will experience significant improvements in headache dimensions by 1 year after either surgical technique. Secondly, our data suggest that a subset of patients may initially experience a worsening of headache symptoms prior to long-term improvement. Finally, our data indicate no substantial difference in headache improvement between microscopic and endoscopic techniques.
sF-36 progression
Patients with pituitary adenomas report diminished QOL both before 16, 28 and after treatment. 7, 28, 29 Factors related to a decrease in self-reported QOL include radiotherapy, pituitary surgery, and pituitary deficiencies as well as disease-specific effects of having a pituitary adenoma. Studies have clearly documented hypersecreting disease-specific impairments, particularly in acromegaly and Cushing's patients. 16, 29 Patients with acromegaly experience impaired physical function, whereas patients with Cushing's disease report severe impairment on all measures compared with patients with other pituitary adenoma diagnoses in both short-term and long-term (average 13 years) studies. However, only a few studies have focused specifically on NFAs with somewhat conflicting results.
One of the original studies to assess QOL measures (SF-36) in patients with untreated pituitary adenomas compared NFA patients against both US population norms and other disease-specific pituitary adenoma diagnoses. 16 In this study, Johnson et al. reported that NFA patients experienced QOL measures significantly below the US normative values in all subscales of the SF-36. The lowest of these was in the area of vitality (followed by role emotional, social function, role physical, and mental health). A UK study by Capatina and colleagues reported similar low levels of vitality after surgery, as well as in NFA patients who took the SF-36 an average of 72 months after diagnosis. 4 Our study confirms that NFA patients experience a substantial decrease in vitality compared with the US population norms prior to surgery and continue to experience low levels of vitality after surgery. Conversely we report scores above population norms in all other dimensions of the SF-36. Two factors may account for this difference. First, our study included all NFAs of any size, whereas the study by Johnson and associates 16 included only patients with macroadenomas. Including only macroadenomas may have increased the visual, pain, and hormonal abnormalities in their sample, leading to lower preoperative QOL scores. Second, our study was conducted a decade or more later; therefore, our patients may have been exposed to newer, more effective treatments earlier in the disease process. Our results concur with those in subsequent studies that report a decrease in preoperative scores compared with age-matched controls, but this decrease was not lower than US normative values.
Other studies have attempted to compare QOL in NFA patients with that in patients with other medical illnesses. In a study comparing NFA to an illness requiring similar surgery, Page et al. did not find reduced functioning in treated NFA patients compared with functioning in patients after mastoid surgery, pointing toward a general influence of medical illness on QOL. 25 According to Dekkers et al., in comparison with age-matched healthy controls, NFA patients report increased mental and physical fatigue, reduced energy, physical role limitations due to reduced motivation, physical problems, and activity as well as emotional problems. 7 The above-mentioned studies drew comparisons from 3 very different populations. Dekkers et al. used average scores from healthy controls ranging from 70 to 93, 7 whereas Johnson et al. used US population norms set at 50. 16 Page et al. reported a general influence of medical illness on QOL, with scores ranging from 71 to 83. 25 While these discrepancies in comparison values lead to difficulties in drawing conclusions about comparisons between populations, we present a unifying conclusion. Our data most closely match those by Page et al., indicating that patients experience a decline in QOL in relation to healthy controls comparable to other similar medical illnesses before and after surgery. Additionally, we report that patients experience baseline levels of vitality that are below US population norms.
Recent studies have taken a prospective approach to determine if patients improve in QOL after surgery compared with self-reported preoperative measures. McCoul et al. found significant improvements in performance, vitality, physical function, pain, and emotional impact at 12 weeks and 6 months after surgery in patients with skull base tumors, with no significant decline or improvement at 3 or 6 weeks after surgery. 21 Tanemura et al. concluded that patients experience a decrease in physical scores 1 month after the operation while experiencing an increase in mental scores. 28 They further reported that by 6 months patients recover to the level of the normal population in physical scores and remain stable in increased mental scores. Both of these studies were conducted on patients who underwent a pure endoscopic transsphenoidal approach.
Our data extend these findings to 1 year after surgery and also evaluate the QOL for patients who receive microscopic treatment. Our results indicate that both endoscopic and microscopic patients experience an improvement in QOL by 1 year, with no significant differences between the 2 techniques. However, our patients showed SF-36 scores that were lower than the normal controls used in the Dekker et al. study. 7 This suggests that while our patients did improve in QOL by 1 year after surgery, they may still be functioning at a level that is lower than healthy controls. Confounding variables were not noted; however, throughout the year it is possible that patients experience life changes other than surgical recovery that influence the QOL scores. A larger sample size would be helpful to minimize such effects.
Vitality, social function, mental health, and ability to perform work roles are 4 areas in which patients experienced lower preoperative functioning that improved significantly after surgery. These dimensions of the SF-36 have been found to be important for well-being in a variety of ways. Reduced levels of vitality (that is, low energy level and fatigue) and reduced social functioning have been used to accurately distinguish depressed from nondepressed individuals. 6 Fatigue has been shown to be both predictive of and a consequence of depression. 1 Positive social relations are predictors of happiness, 9 while social connectedness is a primary predictor of resilience in people who experience high stress, and lack of social connectedness is integral to the development of posttraumatic stress disorders. 22 Lastly, work performance is associated with perceived health and vitality. 30 Therefore, increased vitality, social functioning, mental health, and ability to perform work roles are all essential to QOL and an important benefit of surgical treatment for NFAs.
Our results indicate patients with NFAs improve significantly beyond their baseline levels within 1 year of surgery, and outcomes do not differ based on the technique used. More research in the area of disease-specific long-term QOL after treatment for pituitary adenomas is necessary to present patients with appropriate short-and long-term expectations.
study advantages and limitations
Our study was conducted at one institution and therefore eliminated confounding variables of differences in personnel, hospital procedures, or treatment plans across various institutions. Patients were given surveys using a standard protocol by a single coordinator in approximately 90% of the sample. Remaining surveys were distributed by mail or given by a different coordinator. Additionally, we chose a timeline of follow-up measurements to capture acute, short-term, and long-term symptoms, which allowed us to capture subtle changes that may occur at early and later stages of recovery.
The primary limitation of our study is the consistency with which patients participated in the follow-up surveys at each time point. Ideally, each patient would have received an opportunity to complete the survey at each time point and returned the completed surveys; however, patient compliance and logistical procedures resulted in some loss of completed survey data. Surveys performed at 2 and 4 weeks after surgery were the time points most affected by a decrease in collected data. Additionally, the questionnaires at 2 and 4 weeks were completed by telephone, which may have led to a different response than the paper-based surveys. Nonetheless, our total sample size at all time points is similar to those in other studies that have measured QOL, 19 headache, 18 and sinonasal function 17, 20, 27 after transsphenoidal surgery. Additionally, the sample size is similar to those in other studies that have provided comparative analyses of QOL 19 and nasal function 17 between microscopic and endoscopic techniques.
conclusions
Our study indicates that in the early stages of postoperative recovery, patients who undergo the endoscopic procedure have significantly fewer rhinologic symptoms than patients who undergo the microscopic procedure. The postsurgical state at 2 weeks is the most symptomatic for patients who undergo either technique. Long-term QOL, headache pain, and nasal outcome improve beyond baseline levels following both procedures and are significantly improved at 1 year after surgery in terms of headache score (including duration, severity, and frequency), NOSE score, and SF-36 score (including mental health, physical work roles, vitality, and social functioning). However, the SF-36 scores remain lower than reported controls, particularly in levels of vitality. This information may be useful before and after surgery when counseling patients concerning symptoms and outcomes related to specific microscopic or endoscopic techniques.
references

